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q. . ABSTRACT

This report describes results of an 18-month
research effort in the couonling of interactive information
systems. The research has centered on development of the
concept of a translating computer interface by which the
networking of heterogeneous interactive informatien systems
may be achieved in the period during which I-R system and
network standards are evolving. Particular concepts and
techniaues which have been investigated are:. (1) the
virtual system concept by which users perceive the network
as a single homogeneous system; (2) a common command
‘language synthesized from a basic language of primitive I-R
functions; (3) a master index and thesaurus which stores the
vocabularies of the separate data bases along with index
term interreiationships and counts; and (4) a common biblio-
graphic data structure in which the data elements for
bibliographic information are hierarchically structured and
interrelated among different data bases. In addition to the
theoretical study of the problem, an experimental interface
has been developed that connects the MEDLINE and Intrex
retrieval system via ARPANET communication links and that
performs some of the networking functions of the virtual
system.

i
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I. INTRODUCTION
This report describes results obtained undér National
. Science Foundation Grant GN-36520, gntitled 'Research in
the Coupling ©f Interactive Informa£10n Systems'. The
period of the grantwas January 1, 1973 through Juné 30, 1974,
The research was motivated by!our concern fhat the

information systems that are beginning to appear in

operational environments will not be effectively utilized

h ’

because of an inability ot users and information specialist§_
to -master them.’ Degfadation in the quality of service is

: likely to occur because of the'man§ differenceé that exist
among the systems and the time required to éain an
underd&anding of their Specialized features.

Under the presént state of affairs, in which each
intformation system has its own unique fcatures and is
accessed in acéordancc with 1ts own set of épecial rules,
Ll is out of the question to expect users themselves to
make ceflfcient use ot the vnfious s;stcms. Thére are Just
too many subtle procedures Lo master {n a short time. We

have ceven obnerved that considerable training ot {nforwma-

tion npecialints {s required to bring them to a high level



of profici%zfy and we foresee an upper limit to the
‘ 5.: . ' .
number of Qisparately designed systems the specilalists

will be able to handle.

1
It is clear that until such time as the user

commuhity becomes highly proficient in online-access

(B3 AN

pr?kedures, information specialists must be on hand to

serve user_ needs. Altliough it may turn out that a certain

1

percentage of users will always want to delegate search
I

responsibilities to the specialist, one would like to move
&
|

in the diggction of seif-service as a-means of getting
the user 1nvolved directly in the solution of his own
inférmational pfoblem, chgreby }educing{his costs and
improving personal satisfaction. This will not se-
possible unless system access is made simple and straight-

forward,

. Hence, future courses of action become obvious;
{

bithcf unikorm standards m&st Se adopted for all systems,
or computerized interfaces must be developed which .
éccommodntc nonuniformities ané re-present them to the
userv§n a single, standardizedffonm.' It {s along the

latter line that we have been working.




IL. DISCUSSION: THE NEED FOR A NETWORK OF HETEROGENEOUS

‘.

INFORMATION SYSTEMS

A. ' Recent Advances in_Lptéractive Retrieval Systems.

A number of interactive bibliographic information retrieval

' *
systems. have been developed in recent years. This{type of

online computer system has been widely acclaimed byfusers
for rapld and easy access to large data bases of bibliographic
/ .
references. The economic viability of these systems is
attested to by their continued growth-:and by the fact that a
number of commercially sponsored systems are currently

I ** » [ o‘ ' *
available. In fact, it is now possible to.gain access

from most points in this country at costs ranging from about

$6 to $100 per connect hour to these retrieval syétems. These

N—

A collection of descriptions of several of these systems
‘is found in Walker, Donald E. (ed), Interactive Bibljographic
Search: The User/Computer Interface, AFIPS Press, Montvale,
N.J., 1971 '

Economic viability is disecussed in the following two
_papers.: ' g

C.W. Therrien and J.F. Reintjes, Modeling of Informa-
tion Systems; Proceedings of the Sixth Annual Princeton
Conference on Information Sciences and Systems, Princeton
University, March, 1972

Davis B. McCarn and Joseph Leiter, On-Line Services
in Medicine and Beyond, Science, Vol. 181, No. 4097,
27 July 1973, pp 318-3Z4
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systems contain in the aggregate references to documents -
nunbering in the millions in such subject areas as

chemistry, aeronautics and astronautics, education, agricul-

]

ture,  nuclear scienée,.toxicology, medicine, - engineering,

g .
and environmental studies as well as data bases covering
) : v

several subject areas for such document types as journal

articles, government-sponsored reports, Library of Congress

4

cataloged monographs, and news articles.

- B. Limitations of Present Systems. A major

limitation of current systems is the size of the data base
- ‘ . -

that can be stored online. A data base containing biblio®

graphic information for a million documents is about<§he ~
o

maximum size for effective online operation with current

I
/ . LN
hqﬁdware/software environments for single computer systems.

W a

Hé@ever, a collection of this size represents a very few
ol :

dbCuments when measured against the total amount of pub-
lished literature. In’particular, a million documents
;%111 cover the literature of a single discipline -=-- for
éxample, chemistfy.tﬁ%‘for only a very few yeéré.

One might argue gﬁht'most researchers¥*work only in a

fairly narrow area and could be adequately served by a data



base of the size of a million documents. There aréb.
3 . I} - v

several problems with this kind of argument. In thed £1 8

place, the information needs. of users are often most

'd
critical in areas outside their own:'specialty. Thus, for

example, when starting out in a mew aspect or when seeking

‘ "an experimental device for instrumentation, a -researcher
' Al . °~

may have more need for information than when‘working strict-

*

*
' ly in his own specialty. In Project Intrex we found ‘that

-

-

there were many more serious users who were from outside

the 5 specialties for which the data base was selected than

there were from within thos%vspecialties. Also; there seems to /

»

be a growing trend toward interdisciplinary activity with

the concomitant need for multipie data bases.. Even users of

systems with many hundreds df thousands of documents regular-

ey N -
o

ly ask for a broader coverage. Then, too, much of ‘the use
of these systems is by information §pecialiéts “actiné as »
delegated searchers; these speci{liéfs ﬁay have many cLienES
from different subject areas and, hence,~a neéd for a
hditiplicity of l@rge data bases.

Another limitation on current syétems i§ thei?

capacity in terms of number of simultaneous online users.

.~

* . ’ ’ .
See Project Intrex Semiannual Activity Report

15 September 1971, Massachusetts Institute of Technology,
pp 6-8. PB 202 460. :
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This capacity is usuélly numbered iﬁ.the tens whereas

the;e is a potential fd;'thou§ands of simﬁlt;neous users,. w

even if only the Unitéd States is considered.- _

' ¢.  The Ultimate Uniform Network Solution.é Ultimately,

. the solution to these problems may necessitate the'constrqc-

”

tion of a large-scale, on-line information retrieval net-.

! [
work'made up Pf many similgr.---'preferably identical --=< s
computer nodes, each node being assaciated with an online
K\_/gbta'base of & milliofi or more documents on a separate set ' el

of topics. For maximum efficiency users éonqected to each

node --- there might be several hundred online users at
. \ ' . a

- any one time --- wopld make requests in a common retrieval

language. Such requests would lead to ﬁarallel searcﬁing

A
»

of’ﬁpé appropriate data bases which wbuld*beworglnized
within a standard file structure.’ Intercommunication améng

computer nodés would be accomplished over high-speed * . ¢

-

communication lgp?s foi/yhich data-concentrator techniques
. f ¢

would be employed to gain further efficiencies and to

-

‘reduce response times. .

. N
‘'Thus, in order to achieve economies of scale,

with data bases created only once and used many times by

. T, . _-»‘ .
a large user community, and to. provide easy transfer of -

-

k4

. e
( v : ' A
- . ~ .




information among this large community, the ultimate

solutionr appears to be a uqifqrm'netwopk of standardized

parts. The telephone and railroad (standard gauge)
networks would seem to provide good analogies.

L
\a -

'-D. Pbstacles to Immediate- Impléme;xtat;ion of the

~

«  Ultimate Network. For the next several years, however, the

.

degree of standardization required for the ultimate network -—

is unlikelylin view of the)XIready heavy investments that

v
have been made in existing heterogeneous, nonstandardized
i .. . ‘ 6. .

.retrieval sjstems. Lack of standardization is a.pervasive

barrier to intercomminication. A potential user of dif-
ferent retrieval systems is faced with a series of obstacles
right-from the startﬁh'the,pecessity to discover these

-systems in the first place,. to make separate procedures to

a

gain acéeés and account for ¢osts, andy, quite possibly, to

v

make actual access via different terminals and éepafate

a

| - locations. Other obstacles face the user omce access is

'S

‘made: different.command languages, retrieval ‘functions,

.indexing vocabularies, and output- formats. If the pro-

)}

grammers of one system wanted their system to communicaté_
directly with andther, they would face problems of dif-

+ ~ “%_
ferent operating systems, hardware, programming languages,

\




. o 8
¥ .
character codes, word/byte/biL orgahizatLon file

organizations, and most direccly for the majorxty of
I-R systems, no established‘computeq-to-cémpdter
communication ’linlis. |

Because of the established character of the
differept I-R éystems,.their.environments,,aﬂd their user
clientele, and the cost of ;emaking;data'bases in dif-
ferent file organizations ---_even if péémissiéﬁ:tpldo so

weré-granted; it seems unlikely that any.existing I-R'

system and environment will soon become a de facto standard.
! -

’ "E. The Computer Intexface. In view of the v

foregoing obstacles to the immediate implementation ‘of the
&
ultimate network, we decided on a course of action
for the intermediate term which seeks to approximate the
. T . - r’ﬂ”

cffectiveneds and efficiency inherent in the ultinatg ngf-

‘work as best as possible through a currently achievable
[ 4

.network based on cémputer-interface technique;. Such &
an interface achieves compatibility among systems of
heterogeneous hardware and software_cbmponcnts through
translating and conversion algorithms. 1t is this kind of

interfacde that we have investigated and are reporting upon

here.
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The over-all dbjectiye of our work was to cstablish
through analysis ana experiment the fcaeibilitf (or in-.
feasibility) of a cémputer-étoréa.common-language interface
for disparately designed inforﬁation systems. Our program

was conducted under three major headings:

Study of 1-R Systems and Rescarch Pldanning
. _ ~

Advanced Network Rescarch
Experimental Interface Decign, Implementation
and Analysis ' : '
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II1. RESULTS OF THE PROJECT

A. Study of I-R Systems and Research Planning. Our

ceffort called for an examination of several online 1-R
systems from the viewpoint of the requirements they would
{mposec on a computer {nterface dealgn. The purpose was to
find at least one 1-R system outside M.1.T. which would be
suitable for our network exper{ments and whose adminiatra-
tors and technical staff would be willing to cooperate Ln
these expertmcntn; .

We reviewed many -0of the lmportunt’I~R ayn(émn.
We participated in the feature analyals of twelve jipgter-

N

active rystems performed by Dr. Thomae Martin of htnnfurd’
aéd attended a5 three -day seminay far thie purpose at .
stanford Univerality. Our teviev of there ayslewe jed ua
to the cauncluslan that o original Ydeae for a network
intetface et itEd defailed develamuent In niditinr-., we
{dentified the MIDIINE tettleval evefemw of the Natiomal
Tibhtasy f Medicine as the bieet e §f¢31 ue to chacse ae the

filret symfew femte S3ou M 1 7, with which to expres lment

(Gt seascnis for chaoeeing MEULINE Ind lude

3

142 Mot tin, tane al thie thilvetslity f Lonstliesn Callfaosnla,
atad 1y FT3w it Jatibey f (he Jaiest it utce $o1 Commuastidicat 1o
y heeeszt ol 2t Ltz T D afe campletitg & tepost o thile Compsia

LS
E lC‘livc atalyeid , .

IToxt Provided by ERI




O

ERIC

Aruitoxt provided by Eic:

1
(1) WL etaff waes very cooperative in aiding
our research efforta. They provided informa-
tian abeut VEDLINE and ready acrese te the
eyatem.

(2) WMLEDLIKE ures contralled vaorabglary Indeying
vhich pravidee a pood cimtrast foy erpeyimental
* jrit jer-te s Wi th the {frec-voabmlars e hiniguaes f the

Intrey retrieval eyatenw of M. 1.7,

(Y) MEDLINE hae ectabliched an expherimental
comnectiom ta the ARFANET, the ARFA retwork | which
would prove helpful In furthéring our owh net
wierk cxpey jmente . *

.
In the ceonyrte of oy work on thies tack we

Liyoadened the seview effcyt to Include the yeview o exiet
itg compprater networke whiedh c0ld be eed §21 cnyy metiwotr k
1 P expeyimente Thie teview jitoaved tewayding In that we
diecyrvered hew we < cruld effectively use in our crpey imente
hoth AFFANLT and TYMRNLT | the cauputesr tietwark f the

L 3
TY M 81AN ] Cotgertat dom . thyough vwhiich moet f the jmpoytant
cipseratiomal amline il llegreaphic 1elrieval systome spe

accege il e AbkTa 20d AWFANIT wusesr e at Dclt . betsbick &

Wewnuas, (DBEN) O Confiprat et Lo petaticn «f Lmeriea (LAY and

L S proved ves vy helpfal in sseist . ng 2 1o eciting Ly
it ewpet dinental nietwosn desey ibed mese fully el o
. .
L]
Ity v teoeviows o f vaEtiemie 1 EF thrttem: we =lze
/

tece.ved et enn engrress oz T L T - PSRRI S AR B
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from eych groupe wme TYMGHARE , locbkheed, Syetems Development
Corporaticem (5D0), the Atomic fnergy Commieeion, Rattelle,

Stenford Univereity, and RARA.

P OAdvenced Retwardk phesecayely The cecand tack undey
our grant wae a broad-taaced atydy of the preblem of inter
compecting diveree and gecgraphically ceparated {nfarmation:

*
retrfeval eyveteowe A paper deecribiing the ecarly reagylte
hae heern [reparer Fartia]l seeulte wete sleo prerented at
the Netwask Interyoomnection farnel 8l the annua) meetl ing of

the Ametican ~acjety Scr lrformatdeom Zclernce on

Gatabiey 2% 1%97% 8t lee Angelee, (alifcinin Mighilghte of

)

theee y1eeylte ate glven helow .
1 The Cousuer Comnprut e jntet fmce

(13 tesoic tih’.]n&r:ﬁhv $c-3 }h{cix(f?xncr!lﬁk

* Eilctias 3 L T hereiat jrg Lompratey jrtesface §ov
A Netwosdk f lictercpeneinie Irtertactive Informatdin, hetricopsl
vgteme . PFroveedings fo1 (hie Itiferface Méefing fc3 Ficpiaw
witg larnpusges and Informstlon betrleval | Nowembies & G 1U77
Laithies :!’.;‘lg, Mz1 v land (et 1icat e 1w t'jc}vni.!’.\«m‘) 1 1nt
Iy spemitcred by the Lseo iatiomn §oy Comprist jrp Mo l’{hlcl_\' ;z-c«lﬁl
Jritetest Croye em Proprameing leznpgusges (LICPLAN: and In
fegmat (e, Rettieval (Hjulbh end the Institute o3 Comppraten

Literes mnd Tedlinncligpy, Ratlonal Putesn ¥ Ltandstds U0 W

ejpzrtmer.Y f (nmucice

ERIC

Aruitoxt provided by Eic:



beteyegenernyes infoarmation yetyjeval eyeteme may le fcr!:acc].
thie o rtm-‘iﬂy?cy irteyface a copumratey eyeteny foy

ceffect yny the trarnclatione nereceeary to ;],]nyz a uyeer to

¢
acrece myltiple dijveree 1 M eyveteme ,rnoa oo {yamewe rh

-

wee Fig 1 vy et al;ee arnd erjer imenty hawve terdled to

et grg te a rmeedd fey yte ejaboratiorn arnd ewternsom 1 )
et )2 tie coppnernt, jrateydace ehey e baave the *
;x-;m‘;'.v cf 2 vy taal t’vclc'u. that ¢ ptoeboni}l zpieat
e oa ¢lryle syvstew te the ized w,th all the rnercseary

capeab D11t ler o f @ aetrieval essten vetalle are 3 iwver,
ey the -5 BN flm';u‘ucr'.t:- tf tltie ,eterface ]/;:tcr'} tie
b

o .

v Fhove e s prete s cmirae et et zrd hetwog b Compmgr ozt Gore

, sty vranes Voo, 8 teverasl camuptery wace
vt semmernt e evqrer ,merta iy . s Hxx.l\:u vay thg oot oar elele
yat o o f thes prel ) HoiTegd Lviee Ticibr crotie e invedd ezl

FETERTY A SR Ieze o irritie et L.z e ‘.'ic:.-;“.";-g"l e 3 € )
Y
\
y

O

ERIC ’

Aruitoxt provided by Eic:
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fully in bection C. The development of more advanced
comminications channels awaite a3 more complete expoaition

of functions to be periormed by the interface. .

}. ‘?”“F’i"}?, Conmnani lAnguage
- ’ LS
(Gur atudy of the cownand languages for several

inforvation retrieval systems and fory a cowmson interface
) )
language led ue to o a mmwbet of jwportant, §if still

.
tentative, conclusioneg:

.

3. HKHetrieva]l coupnands jfeperally copprice imdlee of
individual functions, ‘
.
120 T anslyse the camande adequately, then we et

erappetate the many primitive functions frow which
¢tdinaty conmmande ar be gentlieaized ar macron,

‘. Howevet ot wuect comvetilence . it 1l neicesegry that

*

compnands be mact s father than individual ptimitive
fimct $oma

g !,ki}‘!lhg centiuand Janpuspes . 2ed the zvetemns {3
whijpeh they ate intemndded, are pgeneyally far $rom
comnplete ¢y camprebensive I ftle ramter of Sl tions
they can petfotm

c Pevauce of the zbiove, Lt ir pgenecially lupwzeille o
f1atelate exactly f1omn snv piven commuznd ji lanpuzge

A to ¢'§|C ¢t omcie conmandt L lsnapuape T

N

l'.kia!l:.;.; svestens =z1ad thejr couenand lanpuzres zite
Lg;;;{;x‘zuduy undel g el tevisliouz. Tlicce i eviziuig
tend towa2Y0 prteatetr conppreliens Twyre s et Commnonial ity

.

St S yefcius
&

. . ]
) vee tedfien (o o helow fo3 furthel anaivsil:s
LS
\



g- It is a comwnon misconception that the difficulty in
trdnslating among command languages results from
the different names piven to the functionally similar
comnands and thelr arguments in the different
systems. As gupgeftted above 1t {is,. rather, the
diveraity of ®function bundlea"” and the incompati -
bility of exact translation that are the prime
difficulties. It {a, however, convenient for the
‘user to be able to reassign compand names into more
familiar or eany-to-remewber labels. This 1a one
requirement of an interface language which, in effect,
allows many dialects within the caamon-language
framevork .

h. Therefore, ft ia prudent to reeearch cowmand languages
alonp the following linew:

5. Analyeis of retrieval commands in order to
diagect them (nto thelr primitive functiona.

, if. Development of a comaon comnand langusge
comaiating of macros of theee primitive t\mc‘lﬁicmn.

ji Jasphaeds on techiniquee far asaleting ueere in
eituatiime of general incompatibility and in-
exactnbas of tranalation, aes well as on peneral
uees ofida far camlesr syatem use.

iv injtial emphasie ¢ accere to the J-k network
thscugh the cmeuom lanpuage tathier than thiough
the lanpusges of any of the sevesal } R eyatemn
{ hemec lvee .

? "

v Open endednepe, flexitjlity and modularity in
the deesign «f the cmmpnand lanpuage ia desliable
ity the Jdynamic envigtomument of !uday’n 1 K
pyvetocme .

“ Intes facing Retween Nivetze Inderlng Vocabulatice

‘

I cul eatly efforte we lnvestigated the notion

of using tlhe Iutrex fr1ee vacabulayy tesliniqgues vf jlitase




decomposition and stemming to alleviate the difficulties
of searching data bases that have been {ndexed under
different controlled vocabulariea. During the renea(rch.
this notion was extended to comprise the concept of
the Master Index and Thesaurus (MIT). The MIT contains all
the index and Lhcnaur\)n elements of each of‘lhe data bases,
including an ordered linst of all vocabuylary terms used for
indexing together with the counts of the maber of docu-
mente indexed by each and the thesaurus relations for each.
In addition, ghrough use of the techniquen of phrasc de -
composition (that s, breaking a phraee down into its
individual wordsa) and stemsing (dropping word endinges nv an
l’t(v congider only the word stenna) we can automatically fdenti-
fv must intertvocatulary velationshipe in addition to the
chbvious idrnli!.v telaticiiship.

fhe wechanicsm $61 teadily ctoring and vetevring

te these selat.cns W2 te provide in the Macte:r Inderx and

Theecautus tefetencees to all indey vocabuylary tetme undet

cacl, wotrd egtem that appeaze in that tepm. (hee ¥Fig. 2 )
»*
dhas 0 fot esnzmple . the WALA tetm clecttical insulation iz
-
‘ .
NALA Thezzoy o Aljhaabetioal “i‘d-’ﬁCA '.{C}'lcml\cl‘ 1471
o »

ERIC

-
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is automatically found to be related to the following

TEST* terms in the way specified: specific to eléétriciQy

and insulation, generic to electric insulating papers,

-

synonymous with electrical insylators and, of course,

electrical insulation, and otherwise related to electric

fields, electric sparks, and thermal insulation.

The MIT can be used to help determine whiéh'terms

-7 to search under and, indeed, which data bases to search infj
The MIT can be used either in a purely automatic mode ar in '
a manual or prompting mode in whith the user is givep a
display of terms to search under. Interestingly, the MIT
should be a useful adjunét even for a single system with a
single data base having a controlled vocabulary. In shért,
the MIT coﬁcept clearly has important potential in the’

devclopment of I-R networks™*. o

5. Bibliographic Data Elements and .Structures

In our research we have determined that another
prime consideration in the development of means for users

'to interact conveniently with different data bases is

¥ Thesaurus of Engineering and Scientific Tecrms, prepared
for U.S. Department of Defense by Office of Naval Research
Project LEX, 1967 "

ey ¥

See“Section C.6 and the appendices for additional details.
i B it

.~




the interrelation of the div rsg dFta elements and

‘structures fr¥om those data bades. Three ways in which ' ’

v ®

the interrelations are impgrtant may be enumerated. First,
searching is done on one or more data elements:, in order , -

to translate a search done on ope system into another,

the correct correspondence of data‘elemezts must be found.
. - \

Similarly,. user output requests fequire the specification

of combinétions of data elements ffom‘the catalog records. -
Finally,lin'order-t;Acombine retrieved document sets from
different .data bases and ;o create §Ss;chab1e document

sets from separate’data bases, we need to: identify when

document references from different systems refer to the

same document: establish ¢ommon reference formats: and

v ’

create common index (inverted file) and catalog data T &
—_— : ) o
structured. %% e

. =y

. . Our basic solution t6 this problem”is the
’ X N
concept of a common data structure based on the identifica-
7 : . ’
~ B -

tion of data primitives or basic data elements analogous : -

~%
RN N .

to the basic componént'functions of the ¢ommon command

g3

language. Compound data elements in any system can then
be translated into, or composed from, combinations of

basic data elements in the common data structure. The




¥

-
N

~ basic data elements would be hierarchically a:rénged

3 Fad

.\ . . . - ' , . ..“ N
into a data structure and, typlqélly, the compound data

elehénts:of-a system wbuld be equated to a highqf,level

(‘

' node of the common data structure. .
\,',—/. ,

-

At the highest level we have subdiyided the

‘ common data structare for bibiiogfaphic data info L
sqven‘major gageésrieé. An inlﬁial EréakdoYP of”one 6f
these, the Abstract-Indexing-Coﬁtgntg pateg;ry, is shown

. ~ -

' in Fig. 3. There are 21 basgc‘data elements identified
in this category with 14“highér level hierarchical

. groupings. Note that the abstract sentences, which are -
R 34 o A . e N a
included under the abstract grouping, are separated out

o ’ *
individually to make it easier to use this information in

'subjéct indexing.

-

Three additional major categories which have been

~

similarly analyzed are Titles, Names-and-Relations, and

Related-Document-Citations as shown in Figs. 4-6, respective-
ly. fThe other three major categories which were identified ---

‘ - . . . - ’
but not fully analyzed --- are Descriptive Document Features,

Library Systems Holdings and Shelving, and Control Fields.

, e
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e ietent with ony :(n’n:mm (1 vittual) esyetern
‘i)tl}()&l")"“’_ ,

With theee guidelinee §n wmjnd v our ihatlal
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interface Jdesizn tegimed CONTT- T,

. . .
ing opetations coglad be pesformed yoing the intefface

a welect ope of two cuttently comnected ] b oeyatems ot
s seatching (call this Lyatem A)

L. Select elther the comnon CONIT language oy the
language of Lyestew A In which to ‘c:uc Conxnands

< 1f Lyetem A languape ie ueed, make any 1equesta of

hyestew A that ate poseible within that svatem,

3. 1§ CONIT lasguage ie choeen, permit the trl('witx(.;
¢ ousaagda
-

1. Make a siumple scarch teqguent

i1, rake a simple print jequest to see catalog
informat ien detived fyon docwuwents found i the

previcus seatch tequest .
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ceuent viewing

PRV berform viewjng f filec jyevionuely eaved
38 §n \i)l)

s

v Feyueet pert jane of the Macster intder and
theeayrue for a31d in Jdeteyrmining appropriate
ccarch terme

L kejoeue the commande given in (a) and ():) -Xs
- az tco select and eearch .the othey ] % eysten
which fe curvently cemnected

Y

Wete that thyough appropriate combinatione of

theece c¢ompuande the reeylte of eccarching in different

]

J
gvetems can be . fllected In a comnon flle.
Ihe detailed estatye of our imnplementation of

thiie CONIT 1 deeclipn is given !~c1ut§4a

‘y

S Fhveical (ntetconnectione and Network Commmication

Our original Intentyon was to make a connection of
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2
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setting rertain parametere in the TIP for the connection.
A-terminal de then «rmnested t\h)'v\)};h a cerond data et
oo the M. T, IR 370/16% in which INTRES is located,
Vinally, a2 direct connection is eatablished bLetween the
twe dafa ;otc_ thus ru:np‘]pting the communication link
Vetween the ALPANFT TIP and Intrex. The electrical and
mechanical havdwaire by which the tetminal is awitched from
TIV to 370 conputer | and by which the two data sets are
compected topether . has been termed the 'neotwork
croteaver bax' and wae drni',‘;n'rd and constructed at the
Jlectyonic Lystems Laboratory.  (See nchematic diny,rn'm
in, big. 8).

The game mechanism- {n used Lo ¢-rit:)tbllﬁh
cennection between the TIF and the TYMILT :\('tworit Ly
melely making the second tevyminal call be ththv local

. ‘
TYMINLT =atellite computer vather than to the M 1. Ty 370
Compytes It shiculd be noted that the network crosSsover - \
Los wechantiam hae the $lexibility to be connected (at
diftetent tlmes) to diffetent computers, 'r.hlrs flextibilicy
ie of {mpottance In efpetimenting with ditfeyent I-R

-

systems,

*
- { ‘

ERIC ,

Aruitoxt provided by Eic:
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{to 370) {to TIP)

[/ | /

: OATASET B DATA SET A
» /
P— )

ORI
YO

CROSSOVER BOX

TTY INPUT
) RS-232 INPUT
: L& e,
POWER 7 - 4
ON/OFF ! 5? m‘,tgé
SELECTOR 7 \INPUT SELECT

. SWITCH
. , ITY PRINT/NO PRINT

e

. MODEL 33 TELETYPE

a

Fig. 8 Hardware Compunents Used In flhe TIP to System/370 Co"nnecﬁdn"

s -

v ' /" '
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In any case, once aﬁy TIP has"been connécted.
“to a non—ARPANET computer, the CONIT interface program
mus t establi;h access to the Spegified-TIP port through
apéropriatefcblié on ARPANET softw;re. This haQing been
_done, éONIT can send commands to either of the two
cur;enfi;'conngcted 1-R systems thrdugh“thewreséective’
TIPs andlreceive reéponsés from these I-R systems over

~

these same full duplex cennections.

Thus, at any one time, CONIT can be

- communicatinngith éiﬁher‘of the two I-R systems current-

— )

ly connected: one being the MEDLINE system fhrough the

| -

&
NBS TIP, the other being either Intrex or one of the -~

TYMNET systems through the CCA TIP. The different TYMNET |

systems can be connected to CONIT sequentially by having

CONIT send}the commands to logout the cufrently"connected

‘system and then;iogon a second TYMNET I-R s}s?em; _finally,

CONIT can switch ffom a TYMNET system‘té Iﬁtrex; Oﬂ vice
-

versa, by redialing the connection fo the CCA TIP from .

) the network crossover box. ‘w' .

3. The¥Basic Iiterface Programs -

"The CONIT-1 system contains as a nucleus a set

of program modules that enable a user to have an




'

ﬁ_"
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LI -
interactive dialog with the computer.' These modules:

N

include, for example, routines\that provide for message

.

transfer bétween a user terminal and CONIf, the parsing

[N - -

of user requests into individual command and argument
strings, transfer of control tp routinds that execute

commands, and the storage and selection of messages sent

the user in full or“ébbferiated,formats.
Another set of routines enables and_digables
the ARPANET TIP qonnécéions,>as mentioned in the previous

section.

.

A third~setfof routines allows for the %'
translation of user commands into commands in CONIT or

external retrieval systems. These routines are based

*

upon the concept of translation tables, CONIT aﬁtqmaticalj

ly selects the appropriate translation table when, faqr -
- < . -
A}

ekémple, the user'is speaking the CONIT language to
‘MEDLIN? or Intrex. Sgecial purpose rogtines also perférm '
other functions reqdirgd for proper tramslation tp exggrn-
al systems; for sexample, MEDLINE must réceiVe chagacﬁeré
in upper case, and.user commands to MEbLIﬁE a;e.so gonf

verted.
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4. CONIT-1 Command Language

In the Besign of command language for CON;T-I

the question naturally arose as to the structure and
characteristics of such a Tanguage. We have inclined toward
a simple command-name/argument string type format with common
.English words for the vocabulary (?bbregiations ailowed),
very simpleqpunctuation (e.g., spaces) for delimiters, and .
general indepenakpce of command and argumeat ordering. This
structure seems preferred for ease of use --- especially com- ~
pared to‘a.more complicated programning-type language. |
English, used as a common 1anguage, suffers from the twin

P

' defects of being of complicated structure and being very am-
vq

biguous; these defects make it hard to explain to users what
lprecisely can be accomplished in the system at hand and eveﬂ
more difficult forjiﬁe sygtem to parse the uger'a request
ayntactically and semancically.

.These views on language structure have bee; supported
by our own previous aork in Project Intrex* and the direction

.
= -

f See, Marcus, R.S., Benenfeld, A.R., and Kugel, P., '‘The
User Interface for the Intrex Retrieval System'' in
fhteractive Bibliographic Search D.E. Walker, (ed), AFIPS
Press 1971 PP. 159-201. ‘
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we sce existing systems taking as evidenced, for example,
by the previously mentioned Stanford seminar. With these
views 1in mind,'we began the design and implementation of
the CONIT command language. The initial set of comﬁands for
CONIT-1 that were implemented are listed in Table 1. Note
that in several cases --- e.g.;, FIND, PRINT --- only the
simplest default condltions were melemented In addition
to these regular CONIT commands, if a language other than
CONIT is being spoken, any command of that language may be
give?; i.e., a "transparent'' mode is pésaible. It can be
seen by reviewing the explanation of the commands that ---
with one exception --- all the goals for CONIT-1 as set
forth in the initial design given in Section €.l abeove have
been met.including the translation bf a couple of commands
from the common cdm&and language intc the languages of .two
target systems. v(The status_of the one exception --- diaplay
of the Master index and Thesaurus --- i{s des‘cribed below.)
The details of the CONIT command language, while
following the general principles described above, were de-
velqped in only a very prelimi#ary stage; should our work

&
be continued, they are subject to change. Nevertheless, the
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x
Table 1. List of Commands Executable in CONIT-]
COMMAND X EXPLANATION

SELECT x: ‘ Select a system x to sdarch in and
enable TIP connections.

SPEAK x: Select command language x.

LIST CONDITIONS: 'List current language and system being
searched.

VERBOSE : ' Have CONIT give full-form, instructive
responses.

BRIEF : Have CONIT give abbreviated responses.

SET TABLE x: Pick trenslation table named x. -

REPLACE $x=y: In current tranelation table, add the
rule that the string x is replaced by y.

DELETE RULE $x: Delete from translation table that rule
with x as the string to be replaced.

LIST TABLE: -Print out rules in current translation
table. , ;

DISCONNECT x: Disable TIP connection to system Xx.

* .

(T) FIND x: Do a simple search on x in system currently
selected. .

(T) PRINT: Print out standard catalog information on

. documents in current list.

NAME FILE x: Select file x (creaté a new file if x
does not already exist) to be used to save
future catalog output.

FILE: Add response of next request to currently
selected system to save file. ~

EXIT: . Leave CONIT and return to MULTICS command

' : level. : _ '

*

(T) indicates that a translation to the selected system 1is
required.
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declalon-mqklng process for choosing certain of these

detatls may be of some interest. The use of the command name

FIND for the basic search request degserves some ¢omment.

It {8 different in forwm from both of the systems {t now (
translates into. In Intrex there are three different seaébh
comnands (SUBJECT, AUTHOR, TITLE) to specify the different in-
verted filc; or inverted file subsets (title words afe a
subset of the subject inverted file) to be ﬁcarched. In
MEDLINE the absence of a command name implies a search request
(just the term to be scarched is given), although one may use,
of nced to usc in certain situations, the fofm "FIND x".

R Thus, both Intrex and MEDLINE may be chaifctcrizcd as ‘
having, in general, the search command being a default situa-
tion; i.e., being unspecified as such. Our Intrex experience
has suggested that users find the commanﬁ language easier to
learn and remember when it is more consistent. The default
command upsets the simple rule: command name first then ar-
guments. Leaving off the command name does hot save much |

s

since an abbreviation --- as short as one letter --- may be

used. It also makes parsing and error checking more difficult.

Thus an explicit command, one in common use, was chosen.

It should also be noted that even in this rudimentary

interface it can be seen how a number of the complexities of
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use of multiple diverse systems can be nmitipgated. For
example, the CONIT user need not know the intricacies of
logging gn to the remote systems --- only the SELECT command
need be glven; the rest {s taken care of for him by.CONIT. a
In the case of regular MEDLINE use through:the ARPANET, there
is the special p{oblem of accessing through one of 5 TIP
ports. CONIT automatically transmits thg proper protocols
and even cycles through the 5 ports, one at a time, until

it finds one that is available. Similarly, CONIT gives the
proper log off, or QUIT, mcsaégc to system x whether because
of a DISCONNECT ? or melicitl; required through an EXIT

trom CONIT. Proper tcrminntiqn of a uger from a system is
important not only for the individual user (e.g., for proper

charging) but also for other users who might otherwise face

problems in logging on.

5. Implications for Command Language Design

In considcr;ngkhow to design a common

languag> that could serve as an interface to cxiaéing
retrieval systems, we came to a rather paradoxical conclusion:
it is both impossible and not too diffifult to translate from
such a language to the languages of-theléxisting systems.

It is impossible in the sense described above in Section B.3
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in that existing systems are usually rather limited in the
functions they can perform and simply cagpot pe;form an
arbiLr?ryvrequest. On the other hand, {f an approximate
translation is8 allowable, {t is«often not too difficult to
make a reasonably pood one. For example, the simple PRINT
command in CONIT can be translated to the "PRINT" command

{n MEDLINE or the OUTPUT command in Intrex witﬁﬁreanbnnbly
close results cven though the catalog information printed
might occasionally vary slightly in the default wodes of
thcse commands.

Two ways to aid {n the translation proccua/prc
described vlsewhere in this report: the Master Index and
Thesaurus (MIT) and” the common biblographic data structure.
Two other c¢lements we have {found hmpott;nt in the interface
problem are the gdcntificntlon of scarch statements and the
disambiguation of named entities (comaands, nrgumenﬁa, seta,
ctc.), as discussed below.

Firstly, it should be recognized that the names glven
entitics {in the target systems can be {solated from those
names given in the comm&n language, as idhg as an unawmbiguous

translation {s possible from common-to-target language. Thus

the main task is to provide a mechanism tor {nsuring an
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unambiguous set of named entities at the common system
level. (Of course, the naming of entities, such as
commsﬂdn, at the commnon level should consider such factors
as the advantage of using already establighed widely used
terms --- e.g., PRINT.) The comaon interface thén needs to
keep account of all entities that are named a priori In thé
comnon comnand language or that may be named {n the course
of a given user’'s sesslon. Such entities can be gencrically
classified as: .

1. cowmand names

2. names of arguments to couaands ’

J. namen given to retricval search sets

4. new names é&vcn by a ;ncr (as through a

REPLACE function) to any one or combination
of entities Iin the above 3 catecgorien.
Argument names cover such ontiticu as tames of systems, data
bases, saved {1lvd.‘catnlog clementa, vocabularies, vocabulary
. .

¢lements, modet of coumand operation, and so forth. The
coumnon interface would insure againat &mbiguitlca by checking

»

names a uscer mighi inftiate againast the current 1i6t of named

N

entitics and request ‘that the user choose again {{ a duplica-

tion {s detected. It is pobsible, of course, to disambiguate
v ) .
at times on the basis of context, but {t seems slmpler and

)
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« eanier to explain Rystem use to a user {f all ambiguities
~are avoided in the {{iret place. '
The identification and recording of search statements
and their results appears to be an especially vital task where
multiple nyutémn and data bases are involved. The elements

associated with a search that need to be recorded {nclude:

-
1. the mrearch statement number (assipned by system),
/
2. an altcrnate search ntatcment\nnme given by user,
3. the ascarch atatement {taelf,
4. the system(n) and data basec(s) for which
intended,
5. the number of referencen (or documentsa)
retrieved,
6. the name of search glven {n any target systen,
7. the actual 1list of refcrencen retrieved;
8. for any subncarches neceanitated by this
search | efther at level of comaon syastem or
the target system, all the above {temn of
{information.
All {tems of information above --- exceplt, {or some systems,
{tem (7) --- could be obtained and maintained atwthe vomoon

intertface level without requiring modification of the target
systlewm.

— o —— —— g e o L

Sce the discustsion in Sectlon C.0 below ot the automatic
use of the MIT for an cxawple of how subucarches may be
generated,




6 The Mapter Index and Theraurua

The Marter Index and Thessurue (MIT) concept
described in Section B.4 was developed for inclusion
in the experimental interface. A detailed design was pre-
spared describing the gpecific {nformation to be contained
in the MIT and the logical interrelations among the various
parametera ;b contained. Appendix A describen this Initisl
deaign.

How the MIT could be dilaplayed under manual control
{a described in Appendix B. How the MIT could be used in an
automatdc way has alao been atudied. Assume a user makes a
scarch requeat of the form FIND A B C, where A, B, and C are
ordinary Engliah worda. The ayatem gould then asearch the
MIT for all words or phrases that had a word atem that
matched the stem for the word A, Call thewe terms Al, A2,

Al. ... Then a ascarch consisting of the unfon of acarches on

A. = FIND Al OR A2

all thesae lrrm} would be found; {.e., 5

OR AJ.... Similarly, BS and CS are ftound. The aearch set
answering the (nfitial request would then be the Intersection

of the three setn AS AND BS AND Cg. Previous Prqjécl Intrex
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'work  eugpeets that this vesulting eet wiryld generaliy give

\.rcry cffective ecarch recylta
0f coviree, many other modes of uee of the MIT may be
deeirable in particular rontextes Including autoeatic selec -
tirm/gf synonyme and specific related terms and user gelec-
tion from liste of terme foumd automatically, ae above.
Programe were written to trancsform {nformation from
the data bases of our two main experimental]l syatems ~--

MEDILIRL and INTRE). - - {nto the Magter Index and Thessurus

»e
organization shown in Appendix A The Intrex data base

wans penerated from INGPLC tapee containing bibliographic
data from three geparate data baeen: Science Abstracts,
Electrical Engincering Abetracta, and Computera and Control
Abetracta. The MIT formed from these data bance contained
tmt.lh the free and centrolled-vocabulary Information that
rould be gleaned from both the INSPEC catalop records as
reformatted in the Intrex synatem and the Intrex inverted file

resulting from Inverting certain of the INSPEC ficlda. In
. ) -
particular, the controlled-yocabylary terme - both clasaifica-

e . . B T et R R e e -

bee, 1) Project Intrex SLemlannual Activity Report I'R-12,
15 September 1971, Maspachusette Institute of Technology,
ph. 29-47.
2) Overhage, C.¥.J., and Reintjen, J.F., "Project
Intrex: A Ceneral Review,” to be published {n Information
_..‘i_._(*n‘xjwq Le Vtmnd; Rety feval. T h
LE ] §
It {a of Intetast to note that the catalog records for the
Intrex INSPEC data bace were organized in the hierarchical
El{[lc data structure as described (n Section By,

IToxt Provided by ERI
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tion terms and‘cnnirollod index terms --- and their index
counts are captured as are all free-vocabulary word stems
and thelr index counts from titles, abstracts, and free
subject expressions. In addition, the listing of controlled
terws under each of the word stems they tontain was gencrated.

Similarly, programs were written to generate MIT
information {rom MggllNH data bases in the new MEDLARS-II

format. This {nformation included the lhcaaurun fnformation

given in the MEDLARS vocabulary filen.

S

A. Work Accomplished. Research on the coupling of

-~

IV. CONCLWSIONS

interactive information systemn has progreaned in a

sipgnificant way. The reascarch hasa Iécunacd on the concept of

a translating computer intcriacq\by which the networking of
heterogencous interactive (nformation retricval systems can

be achieved. This concept dappears to be a viable approach to
the developaent of 1-R networks {n the interim perlod during
which 1-R system and network nt;ndnrdu are gradually cvolving\
Particular concepta and techniquen which appear --- through
analysios and the design, {mplementation, and testing of ex-
perimental interfackus --- to be enpeclally useful in developing

ERIC

IToxt Provided by ERI
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-

the over-all interface concept include: (1) the virtual

v
system concept by which users perceive the network as a
singie homoggngdua‘eystem; (i) a common\commaﬁd languhge
synthes(zed from a basic }angﬁage_of atomic I-R functions;
K3) a mastar index and qheéaurua‘thch_etérea_the

. . ° .
vocabularies of the separate data bases along with index

/

"

term interrelationships and counts; (4) a common

bibliographic data structure by which the data elements for'
xgkbibliographic informationt may be cﬁumerated, hierarchically
atruqfured, and interrelated among different &ata bases.

v - .
. .

B. Recommendations for Further Work. 'yhile a basis

~ for reae;rch into the coupling of retrieval systems has been
laid, much additional work is obviously needed including the

L

fjﬁther elaboration of the techniqueé listed ab&;e; thelr
implementation in additional demonatratipﬂ systems which
;onnect'aevgral systems and several data bases and cover most
retrieval functions; the testing and evaluation of these
ayateﬁﬁ with real users; and the development of more effective
computer - to-computer cemmunicatidna. Also, wé see the need

for additional study of the relationship of the computer

interface to the network of I-R systems including such

' 4




questions as: , _ y

E) '

1. How many of the I-R functions should be
“performed within the interface as distinct from
being performed by the separate I-R‘sySBemsé BN

¢ 2. What are the technologlcal and econqmic f

‘Teasons for treating the separate I-R systems withtn
the network as inviolate .'black ‘boxes" (the_assumption
we ﬁave'made in our resear;h to date), as g:fj&asted )
with the alternate concept that they should be modi -
fied to interact more effectively with the interfate?

’

3.» To what extent can and should the common-
interface concépt become a de faécO stanaard toward
which existing systems‘may evolve in order tq take
maximum advantage of netwofﬂing potentials7




APPENDIX A :

DATA COMPONENTS FOR THE MASTER INDEX AND THESAURUS (MIT)

-~

Each entry in the Master Index and Thesauxus contains uﬁ to
five fields. These fields with their data components are
listed below.

A. Header

1. 1Is'the entry for a single word stém or a phrase? (1 bit)

2. Entry type (3 bits) (e.g., subject, author, other)-'

3. Name (variable length A/N string) (e.g., "magnet",
"magnetic resonance', "Smith", 'Van Pelt") "

. if'"r%.,,
4. (a) Number of English woxrds in phrase (6 bits) (phtase *
entry only) . -7

(b) Number of affixes (stem entr& only)

5.. Counts (document and reference counts for each collec=

tion --- i.e., data base, for which counts are being
kept in MIT) :

" B. Affixes (This field needed only for word-stem entry).

. This field contains.the set Sf affixes for a word stem.

For each affix\there would be: N .

1.

2-.

-t

s

Relative (to this entry) affix number (6 bltS) (sort
endings alphabetically)

Absolute affix code (12+bits) (at present 'this would be

the Intrex 12-bit suffix code; however, we should allow
for futu;e expansion to permlt preflxing, as.well)

%9
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3. Document and Reference counts (i.e., ZnanC counts,

where n = number of affixes, and n, = number of
collections as in A.5).’

'C. Controlled Vocabulary Terms (may be null) et

This field lists all the ceziyolled vocabulary terms for
this entry.

For each term there would be: L _ 2

i

1. Term numbegr (relative to this entry) (6 bits)

T

2. Controlled vocabulary code (6 bits) (i.e., what vocabu-
lary the term is in). (sort by ending, this code, and
then type).

4
<

3. Type of term. (4 bits) (e.g., classification or index
terms) . o

N

A . N
4. Affix code (5 bits) (needed only for single word ---
code comes from B.1l).

5. Status (2 bits). 1Is this a currently used term? (If
’ not, we will eventually include dates when it was
used --- also date of in§tial use for recent term).

— ~

6. Reference counts fg% each collection, i.e.,-ncnt counts

where n_ = number of controlled vocabulary terms; note

n, includes separate item for each vocabulary - type -

affix combination.
D. Phrases With This Stem (For word-stem entries only; may be null).
For each such phrase there would be:

1. Phrase number (6 bits).
[ "
2. Term number of phrase (from Field C.1l of entry for
phrase) (6 bits)

<
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Type of term of phrase (from Field C.3 of éhtry for
phrase) (4 bits).

wbrd number of word stem in phrase (4 bits).” -

/

Controlled vocabulary code (6 bits).

Phrase name (variable-length A/N string) (sort
alphabetically, then by vocabulary and term-type).

Reference counts for each collection.
N

Thesaurus Relations (may be null)

The standard thesaurus relations are given here. For each
relation there would be:

X.

Term code for gived term (6 bits) (from Field C.1).

Type of relation (4 bits) (e.g., broader term, narrower
term, synonym, use, used for, related term, ‘
morphologlcal variant). i}

Controlled vocabulary for related term (6 bits).

(Could conceivably be different than for given term ---
note could also relate ''free vocabulary'| to gontrolled
vocabulary).

Name of related term (variable length A/N string). (sort
alphabetically). .

Is related term a word or a phrase? (1 bit).

Automatic search expansion? (2 bits) --- should the
related term be automatically added tq,a search when user
asks for given term. - '
Remarks (variable-length A/N string) (probably nul
(Remarks in free-form English on nature of the relation -
and when it should be applied).

Reference counts for related term for each collection.



APPENDIX B

DISPLAYING THE MASTER INDEX AND THESAURUS

L4

4

Preliminary specifications for the display of the MIT under
user control are given below.

The command RELATE is used to look up and display information
from the MIT. The syntax is

RELATE A B C X |
The last argument (X) is that word or phrase to be looked up
in the MIT. The first argument (A) specifies the type of
relation to be displayed as follows:

~

ALPHA--terms that surround X alphabetically
PHRASE--terms having word'stems in common with X
THESAURUS --thesaurus relations for X

Eventually, some combination of relation types may be permissible
on one display. For now, the default option should probably be
ALPHA}

The second argument (B) specifies that only terms and relations

in a particular vocabulary be considered. Sample values for B
might be MESH or INSPEC or INSPEC PHYSICS etc. Several
vocabularies could be Specified at once, so that the actual

syntax is Bl B2 B3...;-i.e., the:connector OR is implicit. The
default condition would mean all vocabularies considered. .
The third argument (C) specifies, analagoisly to B, the particular
collection(s) to be considered; e.g., MEDLINE, SDILINE, INTREX/
INSPEC, etc. ' Again, the default condition means all collections
considered.

These specifications will be further illustrated through examples of
display output for some RELATE commands. Note the default options

for arguments B and C. The index terms are not meant to be actual
. terms Irom the given vocabularlés
\)4 . N . .
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READY

relate alpha radiation

listed below,

posTINGS ®)  TERM No. ()

220
15
20

305
21

107

203
17
1276
45
410
13
192

A

(1)

TY
TZ

TA
TA1

TA2

TA3
TB

TC

: TERM(Q)

rabid dogs

rachet wheels

rad-

radical

radiation

radius

radiation
damage

radiation ef-
fects on
tissues

3AMPLE DISPLAY OF ALPHABETICAL RELATIONS

The index terms alphabetically near the term radiation

(6)

: VOCABULARY(S)

MESH; HEADING
INSPEC EE; TERM

INSPEC COMP; TERM

(English stem)

(English)

(English)

MESH; HEADING

INSPEC EE; HEADING

(English)

3

INSPEC; HEADING
MESH; HEADING

MESH ; HEADING

53

(7)

are .
s

[N

COLLECTION

MEDLINE
INTREX
INTREX
INTREX ¢
SDILINE! * |
INTREX
SDILINE
INTREX

Sy

" SDILINE

MEDLINE
SDILINE
INTREX
INTREX

8
INTRQA( )

'MEDLINE

MEDLINE(B)

I1f you want to see terms that follow alphabetically, type relate more.

To see phrase thesaurus relations type relate phrase X or relate thesaurus X,

where X is the name or“term no.

you want to see. <MRAZ> (6)

REAQY

(see above) of the term whose relations



NOTES FOR SAMPLE DISPLAY OF ALPHABETICAL RELATLONS

(1) This is the VERBOSE mode message: In TERSE mode no message
would be given. If the argument X did not correspond to

any term in the MIT the following message’would be given:

There i8 no index term radiation. [Bowever, there
are terms with the same stem: rad-.] Terms alphabetjcally

near radiation are listed below. <(MRA3) (6)

Thq;ggntence in brackets would be inserted when the stem
for (the single word) X does exist in the MIT, although the
full word X does not. In the formér case, the display would be:

TA rad{atign : JzNO'SUCh Term)

(2) The dQCument (or reference) counts are given in this column
when available. (A stem where no free vocabulary, word

exists would not have a count.)

(3) Th€ term number is assigned by- CONIT relative to the term tor
argument X, which is TA:{ The two terms coming alphabetically
before TA are given first and labeled TY and TZ. As many
terms after TA are given so aé to have at least 20 lines of
term display. Note full words under word stems are given
numbered final characters. If a continuation display 1is
requested (relate more), then numbering is continued from

previous display.

(4) Full words under word stems are indented one space. If a term
ie repeated (fbr a different vocabulary or different collection),
its printing is not repeated. For each full word in Field B of




(5

(6)

(7)

(8)

55

the MIT, first the frec-vocabulary counts would be given
(from Field B.3) and then the controlled counts (from
Field C).

~
The vocabulary is given followed by a semicolon and then

an indication of the type of vocabulary term (e.g., class
heading or index term). The vocabulary and type term
parameters come from Field C.2 and C.3, respectively, of
the MIT (see Appendix A).

These are message names. ' They could be arguments to a
SUPPRESS command which thereafter causes their deletion (or

replacement by TERSE form) or the EXPMAIN command.
“

Some emphasis on the playback .ot argument X is desirable.
Here, for example, radiation could be in a different color

or capitalized.

If information under a given column i8 too long to fit in
that column, some convention such as suggested here will
be desirable.
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B. SAMPLE DISPLAY OF PHRASE RELATIONS

READY .

relate phrasc radfatiyn damage \

The index. terms with words whose stems match thc~stem(a)(1) of

rad-iation (and damag-e)(l) are listed below: (MRPD>

POSTINGS TERM NO, : STEM 1(“) : VOCABULARY : COLLECTION
305 TA rad- (English Stem) INTREX
21 . : SDILINE
107 TAl radial .(English) INTREX
(2)
13 TA3 radius (English) INTREX

‘ (4)
PHRASES WITH STEM

50 TB polarized radiation INSPEC EE: HEAD INTREX
192 TC radiation damage INSPEC EE: HEAD INTREX
217 - ] MESH: HEAD MEDLINE

: STEM 2
TD =~ damag- (Stem) INTREX

PHRASES WITH STEM
18 TE damaged goods BUS INESS INFORM
(3)

* gee term TC above radiation damage

To see theaaxigf relations type relate thesaurus X, where X is
the name or term no. (see above) of the term whose relations you

want to sece. <MRP2

READY 2
Q
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(1)

(2)

(3)

(4)
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NOTES FOR SAMPLE DISPLAY LF’PHRASE RELATIONS

Delete parenghetical parts if only one word in X. Null

result message:

There are no index terms with words whose stems

match the stem($) for rad-iation (or damag-e). <MRP3I

The full display for this stem, as in Section A, goes here.

~

‘Duplicate phrases are indicated in this fashion.

Stem information is given in addition to multi-word phrases
as a convenlent way to indicate what the stemming is for
the given words in argument X as well as to show single-

word ''phrases'.

4



READY

relat
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5. SAMPLE DISPLAY OF THESAURUS RELATIONS

4

!

e thesaurus radiation damage

The index terms with thesaurus relations to the term radiation

(1) ’

damage are given below: MRT>
POSTINGS TERM NO. TYPE(Z) : RELATED TERM : VOCABULARY : COLLECTION"
NONE TA CODE 6.21 . SNSPEC '
NONE TB ipDE H.50.31 MESH
2005 TC BROADER radiology MESH: HEAD MEDLINE
75 TD NARROWER radiation dosage MESH: HEAD  MEDLINE
READY
NOTES FOR SAMPLE DISPLAY OF THESAURUS RELATIONS
(1) Null messages:

(2)

There is no index term radiation damage <MRT2D>

There are no thesaurus relations for the term radiation damage <MRT3>

o
From Field E.2 of MIT (see Appendix A)



